Abstract. We present a preliminary analysis of the data collected during the 1999/1 (XCOV17) Whole Earth Telescope (WET) campaign to observe the pulsating subdwarf B star PG 1336-018. Since PG 1336-018 is an HW Vir type eclipsing binary, our hope is to use the known orbital period, assume a tidally locked system, and search for rotationally split modes. To this end, we can already report some success.
INTRODUCTION
Pulsating horizontal branch stars with effective temperatures greater than 25 000 K and log g greater than 5.0 make up the EC 14026 (or sdBV) class of stars. They are a subset of the subdwarf B (sdB) population that is commonly found in sky surveys (PG survey: Green, Schmidt & Liebert 1986 , KPD survey: Downes 1986 . These Extended horizontal branch (EHB) stars form a fairly homogeneous population of core He burning stars of approximately half a solar mass. They have been discovered in elliptical galaxies, globular and open clusters and in the field; though pulsators have only been confirmed in the field.
To date, there have been temporal spectra published for 13 EC 14026 stars (see O'Donoghue et al. 1999 for a review). However, these spectra tend to ask more questions then they answer. The periods range from 80 to 500 seconds, with some stars having as few as 2 modes while one has over 50! The periods lie in regions that encompass radial and non-radial modes, as well as p and g modes. With such a variety, it has been nearly impossible to make any mode identifications.
PG 1336-018 (hereafter PG 1336) was discovered to be a pulsating sdB star by Kilkenny et al. (1998) , but with the added bonus that it is also an eclipsing binary. The companion is a late-type dwarf of type ~M5, so the stellar radii are comparable yet the companion contributes little to the integrated flux. With an inclination of ~ 81° and a period of 2.4 hours, PG 1336 could provide some help in understanding the pulsation spectrum of EC 14026 stars. It is expected that PG 1336 is rotationally locked to it's companion, providing a known rotational velocity. Limited photometry by Kilkenny et al. (1998) provided two pulsation periods, with more indicated in the temporal spectrum.
This made PG 1336 an ideal candidate for a WET run. It was the co-primary target (along with BPM 37093) for the WET campaign XCOV17, held in April 1999. In addition to the WET campaign, pre-WET data was obtained in March, providing a time-base of nearly two months. Here we present a preliminary reduction and analysis on the wealth of data obtained before and during XCOV 17.
THE WEALTH OF DATA
The idea behind the WET is to obtain continuous coverage of a target, with some redundancy for weather allowances. However, when there are two primary targets, some thin spots in coverage are revealed. Due to a lack of sites between McDonald Observatory (Texas) and B.A.O (China) a 3 hour gap appeared in every 24 hour cycle. This gap would normally have been covered by Siding Spring and Mount John, but these sites were dedicated to the southern primary target. So while XCOV 17 did not provide the usual WET coverage for PG 1336, it was still very successful as it provided excellent coverage for two targets. During the 14 day period of XCOV 17, 172 hours of coverage were obtained, representing a duty cycle of ~47%. Including the sites that began early, we obtained 206 hours of coverage, or an overall duty cycle of ^43%. Though many hours of data were collected during the WET run, the longest continuous coverage was only 14 hours. We were also fortunate enough to collect over 30 hours of observations the month prior to the WET run and a single run about two weeks after XCOV 17. Data acquisition and reduction of photomultiplier data followed the procedures outlined by Nat her et al. (1990) with the following modification. Due to a strong reflection effect, and an eclipse every 1.2 hours, the program DFTWINPBAT was modified by Darragh O'Donoghue to extract eclipses based on the ephemeris of Kilkenny et al. (1998) and fit two sinusoids to remove the reflection effect. For the CCD data, it was slightly more complex. At this point, there is no standard WET CCD pipeline, so data arrive in various formats, and with non-standard timings.
Many telescopes place emphasis on deep imaging techniques, for which timing has little significance. As such, the format of the timestamp on CCD images varies considerably from site to site. For XCOV 17, CCD data for PG 1336 was obtained at Calar Alto, Spain and the Nordic Telescope at La Palma; each with a different timing method.
The data from the Nordic Telescope were provided by Roy 0stensen in a format adaptable to QED, so further reductions proceeded along the standard WET pipeline outlined by Nather et al. (1990) . The data were received as raw counts from aperture photometry, with several choices for sky measurements available, including an annulus around the target star itself. The integrations were queued up, so they proceeded in equal time intervals, from start to finish. The cycle time (including integration) was 5.001 seconds but the time information stored in the image header was based on integration start time. In this case, it was a simple matter to convert the integration start time to the integration mid-point to fit the standard format. 
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The format of the data acquired at Calar Alto was in three columns: time of integration beginning, in fractional Julian Day; relative flux of the target star (PG 1336) to a comparison star; and the error in the relative flux. A conversion program was written (by SDK) to convert fractional JD into first integration time, with the timing for subsequent integrations being seconds from the first integration. This program also accounted for leap seconds and provided barycentric corrections. However, the timing of these otherwise excellent runs had some problems. Again, the image header stored the integration start time, which had to be converted to integration midpoint, but the timing provided in the image header was less secure. The data acquisition computer did not directly read the GPS clock, and drifts of several seconds from GPS time were recorded during individual runs. Additionally, it still remains uncertain if the image header time was the actual time of the shutter opening or the time at which the computers began the process of integration which resulted in the opening of the shutter: a possible gap is of several tenths of a second.
Since the Calar Alto data were received as differential photometry rather than raw counts, some elements of the standard data reduction pipeline were unnecessary while others were more complicated. As both the target and comparison star were in the same field (and thus image), differential photometry accounted for sky extinction and variation. However, since extinction is wavelengthdependent, color differences between the stars manifested themselves as non-linear trends in the data. Bad points in the data were removed by hand, but the modified DFTWINPBAT expected sky/extinction corrected counts, rather than differential counts, so the data were multiplied by a constant (1000) and then later renormalized by the reduction software. Trends in the data that were not removed by the standard software were removed by the program POLYFILT, which fit a polynomial (second to fourth order in this case) to the data, and subsequently divided by it to remove the trends. Light curves for XCOV17 data are shown in Fig. 1 while the light curves for the pre-and post-XCOV17 runs are shown in Fig. 2 .
The pulsation spectrum
The fourier transform of the complete data set is provided in Fig. 3 along with the data window. As the window shows, the temporal spectrum is complicated by daily aliases (11.6/xHz from each peak) and by aliases from the eclipse extraction (114.58//Hz from each peak). Twelve periods in the temporal spectrum were fit using linear least squares techniques with four additional periods found by visual inspection of the temporal spectrum. Table 3 provides a complete list of periods and amplitudes and Table 4 compares some of the frequencies detected to known aliases. Ten of the largest periods were then pre-whitened (7 of which are shown in Fig. 4) . Though there appears to be remaining power in the spectrum (particularly after prewhitening), we cannot claim, with any confidence, that the remaining power is real. Note: Table 4 shows the splittings found in the data and comparable aliases. The first splitting (f-j -/i) is likely a rotational split mode, while the other two are modes that are affected by windowing.
DATA ANALYSIS
Pulsating sdB stars, though intriguing, have been problematic. The period range in which modes are detected can cover radial and non-radial p-and #-modes. Add to this the fact that some pulsating sdB stars have a pulsation spectrum too dense to be explained by radial and low-order non-radial modes alone. PG1336 was chosen as a WET target with the hope that it would simplify some of these complications. It was hoped that we could then use the known rotation rate to look for rotationally split modes, thus deciphering the radial from non-radial modes of pulsation. As indicated in Table 3 , it appears that one such mode was detected. Unfortunately, this only makes us ask why we found one split mode, but no others. There are too many modes for the rest to be radial. To indicate the type of problems encountered, Table 5 lists pulsation periods detected in a model with properties similar to PG 1336. 
CONCLUSIONS
XCOV17 provided a wealth of data on PG 1336 which asked as many questions as it answered. Fifteen separate pulsation modes were detected, with one pair which is likely an m = ±1 rotationally split pair. However, we have to ask: if there are 15 modes, too many for purely radial modes, then why only one rotationally split pair? If we are most likely to see m = ±1 due to orientation, are we preferentially seeing only m = +lorm = -1, and if so, why?
So what lies ahead for PG 1336? We have successfully resolved the vast majority of the pulsations, but will we be able to make it mean anything, or is this WET run that requires another WET run to produce results? At this point, there is no answer to this question. SDK and MDR are working on extracting pulsations from the eclipses. Since this is one of the very few stars for which we can resolve the surface (due to the eclipses), we hope that the eclipses will help in separating radial from non-radial modes. Unfortunately, models produced by SDK and MDR place doubt on the success of such a venture.
In order for pulsating sdB stars to provide constraints on models, pulsation spectra will have to provide mode identification. At this point, there has only been one case where a few modes have been identified, and it is the extreme member of the class. It sheds no light on the remaining members of the class. So how can we identify modes, and better yet, extend mode identification past individual members? By providing constraints on surface gravity and age.
At this point, the error bars on the surface gravity (due to inconsistent atmospheric models) are such that nine members of the class have overlapping error bars. Models indicate that surface gravity is the leading factor in determining where the fundamental radial mode lies, so until we can reduce the error bars of the surface gravity, we cannot discern between the vast majority of pulsators (see Heber et al. these proceedings).
The outlook for age determination is somewhat better. Model evolutionary tracks have degeneracies, but preliminary identification of pulsators in open clusters may help.
